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究；用 SSA 技术与 PWM 模型法分别进行了大信号、小信号的分析与对比，并
且 建 立 了 能 从 CCM(Continuous Conduction Mode) 与 DCM(Discontinuous 
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ABSTRACT 
 
    Analysis of DC-DC converter modeling is a key step to study, analyze and 
design Switch-Mode Power Supplies. Differences between traditional switch model 
and actual switch model cannot be ignored in converter modeling. In order to solve 
this problem, this dissertation is devoted to study on modeling and analyzing DC-DC 
switching converter, and then a PWM switch model is introduced to optimize the 
behavior and efficiency of SMPS. 
In view of the high cost of SMPS, a new method of converter designing is 
introduced. That is, the designing of switch IC is according to the components 
selected in circuit board, so the behavior of converter won’t solely depend on the type 
of components selected, but also the performance of the switch IC. In this way, we 
could cut down the costs of components selected for switch IC. 
On the basis of the voltage, current situation and developing trend of modeling 
methods of DC-DC switching converters discussed, the initial switch modeling, SSA 
modeling and PWM switch modeling are introduced. Firstly, we analyzed voltage 
ripple, inductor current, conversion ratio and EMI filter designing in initial switch 
modeling, and large signal, small signal model analysis are demonstrated in SSA and 
PWM technology. And then, an auto-toggling CCM-DCM model is presented during 
the PWM switching modeling. Thirdly, we analyzed the performance of DC-DC 
converter in time domain and frequency domain. Finally we design the compensated 
network in order to stabilize the control loop of the circuit. 
The curve of simulation results shows good performance of DC-DC converter, 
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自从 20 世纪 70 年代，用高频开关电源取代线性调节器式电源以来，高频开
关电源得到了很大的发展。40 多年来，高频开关电源的技术进步得益于：（1）
功率半导体开关器件功率场效应晶体管（MOSFET）和绝缘栅双极型晶体管
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